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TITLE OF THE INVENTION 
Methods for Providing Communications Services 

NOTICE OF COPYRIGHT PROTECTION 
[0001] A portion of the disclosure of this patent document and its figures contain material 
subject to copyright protection. The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent disclosure, but otherwise reserves 
all copyrights whatsoever. 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0002] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030006), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 

[0003] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030348), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 

[0004] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030349), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 
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[0005] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030350), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 

[0006] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030351), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 

[0007] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030352), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 

[0008] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030353), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 

[0009] This application relates to the copending and the commonly assigned United States 
Application No. XX/XXX,XXX, entitled "Methods for Providing Communications Services" 
(Attorney Docket BS030356), filed concurrently herewith, and of which the "Brief Summary of 
the Invention" section and the "Detailed Description of the Invention" section are incorporated 
herein by reference. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0010] This invention generally relates to computers and to communications and, more 
particularly, to processing data in a communications network. 

2. Description of the Related Art 

[0011] Manipulation of electronic data is important in computer networking and in 
communications. Often times electronic data must be manipulated for presentation at a client 
communications device. That is, the electronic data must be changed, formatted, or altered to 
suit the display characteristics, processing abilities, and/or storage capabilities of the client 
communications device. A handheld personal data assistant, for example, often requires that 
bandwidth-intensive electronic data, such as on-demand video, be scaled, color corrected, and/or 
otherwise manipulated for optimum presentation on the small display of the handheld personal 
data assistant. Heretofore, however, manipulation of electronic data was usually the 
responsibility of the client communications device — that is, the client communications device 
stores and utilizes one or more computer programs to manipulate incoming electronic data for 
presentation on the client communications device. 

[0012] Locally manipulating electronic data, however, poses problems. As the electronic data 
is received, the client communications device must store the electronic data, process/manipulate 
the electronic data, and present the manipulated electronic data to the user. This process of 
storing, manipulating, and/or presenting the electronic data, however, often taxes the limited 
processing and storage capabilities of the client communications device. As both those skilled 
and unskilled recognize, when the processing and/or storage capabilities of the client 
communications device are overwhelmed, the audio/video presentation may "stumble" and 
degrade the user experience. Sometimes the client communications device even experiences a 
fault or failure when the processing and/or storage capabilities are overwhelmed. There is, 
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accordingly, a need in the art for methods and systems of manipulating electronic data that 
reduce the need for locally-stored computer programs and that reduce the need for local 
processing requirements. 

BRIEF SUMMARY OF THE INVENTION 

[001 3J The aforementioned problems, and other problems, are reduced by a Analysis Module. 
This Analysis Module comprises methods, computer systems, computer programs, and computer 
program products that provide communications services to subscribers. The Analysis Module 
recursively segments a stream of electronic data. The term "recursively segments" means the 
Analysis Module uses a characteristic of one segment to determine the segmentation of another 
segment. That is, when the Analysis Module segments the stream of electronic data, the 
segmentation of at least one segment is at least in part based upon a characteristic of a preceding 
segment. As this patent will further describe, these characteristics may include mathematical 
characteristics, content characteristics, timing characteristics, structural characteristics, 
processing characteristics, and routing characteristics. 

[0014] Once a segment is created, that segment may be processed. Each individual segment, if 
required, is routed to one or more devices and/or other software transformation modules, within 
and without the communications network, for subsequent processing. When the subsequent 
processing is complete, the Analysis Module aggregates the result of the subsequent processing. 
The Analysis Module may then assemble that result into another data structure, and/or the 
Analysis Module may communicate the aggregated result along the communications network. 
The Analysis Module, for example, may assemble segments and results into a new, formatted 
data stream, and then communicate that formatted data stream to a client communications device. 
The client communications device may then view/execute/present the formatted data stream with 
little or no regard for the original format of the electronic data. That is, the aggregated results 
have already been substantially formatted, transformed, processed, and/or manipulated to suit the 
processing, storage, and/or audio/display requirements of the client communications device. 
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[0015] Because this invention utilizes recursive segmentation, this invention is particularly 
useful for structured streams of data. The technique of recursive segmentation, as described 
herein, lends itself to fast and efficient data compression, data description, and data prediction. 
As data content formats become more structured, this invention allows automated segmentation, 
automated processing, and automated assembly of streams of data. The Analysis Module of this 
invention creates and assembles formatted data streams for a client communications device. The 
client communications device may then view/execute/present the formatted data stream with 
little or no regard for the original format of the requested electronic data. The formatted, data 
stream has already been substantially formatted, transformed, processed, and/or manipulated to 
suit the processing, storage, and/or audio/display requirements of the client communications 
device. 

[0016] This invention discloses methods, systems, and products for providing communications 
services. One of the embodiments describes a method for providing communications services. 
A first data stream is received at a computer, with the first data stream comprising packets of 
data packetized according to a packet protocol. The first data stream is recursively segmented 
into segments, and at least one of the segments is dispersed via a network for a subsequent 
processing service. A result of the processing service is received, and the result is aggregated 
into a second data stream. The second data stream is then communicated via the network. 

[0017] Another of the embodiments describes another method for providing communications 
services. Here data is received at a computer, and the data is received as packets of data 
packetized according to a packet protocol. The packets of data are recursively segmenting into 
segments according to a segmentation profile stored in memory. At least one of the segments is 
dispersing via a network for a subsequent processing service. Results of the subsequent 
processing service are received and assembled into a data stream. The data stream includes at 
least one of i) the results of the subsequent processing service and ii) a recursively segmented 
segment. The assembled data stream may then be communicated via the network to another 
computer device and/or to a client communications device. 
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[0018] Other embodiments of this invention describe a system for providing communications 
services. An Analysis Module is stored in a memory device, and a processor communicates with 
the memory device. The Analysis Module receives data at a computer, with the data received as 
packets of data packetized according to a packet protocol. The Analysis Module recursively 
segments the packets of data into segments according to a segmentation profile stored in 
memory. The Analysis Module disperses at least one of the segments via a network for a 
subsequent processing service. The Analysis Module receives results of the subsequent 
processing service and assembles a data stream, with the data stream comprising at least one of i) 
the results of the subsequent processing service and ii) a recursively segmented segment. 

[0019] Other embodiments of this invention describe a computer program product. A 
computer-readable medium stores an Analysis Module. The Analysis Module receives data at a 
computer, and the data is received as packets of data packetized according to a packet protocol. 
The Analysis Module recursively segments the packets of data into segments according to a 
segmentation profile stored in memory. The Analysis Module disperses at least one of the 
segments via a network for a subsequent processing service. The Analysis Module receives 
results of the subsequent processing service and assembles a data stream, with the data stream 
comprising at least one of i) the results of the subsequent processing service and ii) a recursively 
segmented segment. 

[0020] Other systems, methods, and/or computer program products according to embodiments 
will be or become apparent to one with skill in the art upon review of the following drawings and 
detailed description. It is intended that all such additional systems, methods, and/or computer 
program products be included within this description, be within the scope of the present 
invention, and be protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
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[0021] These and other features, aspects, and advantages of the embodiments of the present 
invention are better understood when the following Detailed Description of the Invention is read 
with reference to the accompanying drawings, wherein: 

FIGS. 1 and 2 are simplified schematics illustrating one or more embodiments of this 
invention; 

FIG. 3 is a schematic illustrating a segmentation profile according to another of the 
embodiments of this invention; 

FIG. 4 is a schematic illustrating the assemblage of segments and/or processing results 
according to more embodiments of this invention; 

FIGS. 5 and 6 are schematics illustrating a segment containing historical routing 
information and historical processing information according to still more embodiments of this 
invention; 

FIG. 7 is a flowchart illustrating a method of providing communications services 
according to the embodiments of this invention; and 

FIGS. 8 and 9 are flowcharts illustrating another method of providing communications 
services according to the embodiments of this invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] This invention now will be described more fully hereinafter with reference to the 
accompanying drawings, in which exemplary embodiments are shown. This invention may, 
however, be embodied in many different forms and should not be construed as limited to the 
embodiments set forth herein. These embodiments are provided so that this disclosure will be 
thorough and complete and will fully convey the scope of the invention to those of ordinary skill 
in the art. Moreover, all statements herein reciting embodiments of the invention, as well as 
specific examples thereof, are intended to encompass both structural and functional equivalents 
thereof. Additionally, it is intended that such equivalents include both currently known 
equivalents as well as equivalents developed in the future any elements developed that 
perform the same function, regardless of structure). 
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[0023] Thus, for example, it will be appreciated by those of ordinary skill in the art that the 
diagrams, schematics, illustrations, and the like represent conceptual views or processes 
illustrating systems and methods embodying this invention. The functions of the various 
elements shown in the figures may be provided through the use of dedicated hardware as well as 
hardware capable of executing associated software. Similarly, any switches shown in the figures 
are conceptual only. Their function may be carried out through the operation of program logic, 
through dedicated logic, through the interaction of program control and dedicated logic, or even 
manually, the particular technique being selectable by the entity implementing this invention. 
Those of ordinary skill in the art further understand that the exemplary hardware, software, 
processes, methods, and/or operating systems described herein are for illustrative purposes and, 
thus, are not intended to be limited to any particular named manufacturer. 

[0024] FIGS. 1 and 2 are simplified schematics illustrating this invention. The embodiments of 
this invention include an Analysis Module 20. The Analysis Module 20 comprises methods, 
systems, computer programs, and/or computer program products that help provide 
communications services. The Analysis Module 20 operates within a computer 10. The 
computer 10 receives a first stream 12 of data via a network 14. The first stream 12 of data 
typically includes individual packets 16 of information. The first stream 12 of data may have an 
XML (extensible Mark-up Language) format or a non-XML format. As FIG. 1 shows, the 
Analysis Module 20 acts upon the first stream 12 of data by recursively segmenting the 
individual packets 16 into segments 18. The terms "recursively segments," "recursive 
segmentation," "recursively segmenting," and similar wording mean the Analysis Module 20 
uses a characteristic of one segment to determine the segmentation of another segment. That is, 
when the Analysis Module 20 segments the first stream 12 of data, the segmentation of at least 
one segment 18 is at least in part based upon a characteristic of a preceding segment 22, as the 
following paragraphs will explain in greater detail. Some examples of these similar 
characteristics include recursively segmenting according to some mathematical characteristic of a 
preceding segment, recursively segmenting according to a characteristic of the content/structure 
of a preceding segment, and/or recursively segmenting according to a characteristic of the 
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timing/sequence of a preceding segment. Once a segment is created, if the segment requires 
subsequent processing, the Analysis Module 20 then disperses that segment 18 and/or 22 via the 
network 14 for the subsequent processing service. The Analysis Module 20 routes the segments 
18, 22 to other devices and/or locations via the network 14, and the subsequent processing 
service is performed. 

[0025] As FIG. 2 shows, the Analysis Module 20 receives the results 24 of the subsequent 
processing services. When the subsequent processing service is complete, the Analysis Module 
20 aggregates the result(s) 24 of the subsequent processing service(s). The Analysis Module 20 
may then assemble that result 24 into another data structure, and/or the Analysis Module 20 may 
communicate the result(s) 24 along the communications network 14. The Analysis Module 20, 
for example, may assemble unprocessed segments and the results 24 into a new, formatted, 
second data stream 26. As FIG. 2 shows, the second data stream 26 is typically communicated 
via the network 14 to another destination. That is, the second data stream 26 may be 
communicated to another computer device, and/or the second data stream 26 may be 
communicated to a client communications device. The client communications device may then 
view/execute/present the second data stream 26 with little or no regard for the original format of 
the electronic data. The second data stream 22, in other words, has already been substantially 
formatted, transformed, processed, and/or manipulated to suit the processing, storage, and/or 
audio/display requirements of the client communications device. The second data stream 26 
may, instead, be communicated to a resident application/processor operating in the computer 
system 10. 

[0026] Many characteristics may influence the recursive segmentation of a segment 18. The 
terms "recursively segments," "recursive segmentation," "recursively segmenting," and other 
similar wording mean that the Analysis Module 20 uses a characteristic of one segment to 
determine the segmentation of another segment. When the Analysis Module segments the first 
stream 12 of data, the segmentation of at least one segment 18 is at least in part based upon a 
characteristic of one or more preceding segments 22. One segment, for example, may be 
mathematically described from knowing the structure, content, or internal packet sequence of a 
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preceding segment. If, for example, a sequence of packets has a similar structure to a previous 
sequence, then the corresponding segments may also have a similar structure. If the content of 
one or more segments resembles some previous segment(s), then the corresponding segments 
could have similar content. A known chronological characteristic of one segment may be used 
when segmenting other packets with the same chronological characteristic. As the following 
paragraphs suggest, any similarities between segments may be exploited for compression, 
description, and prediction algorithms. 

[0027] The Analysis Module 20 may be used for data compression. When a segment shares a 
similar characteristic with a previous segment, the Analysis Module 20 may autonomously 
decide that the similar segments may be similarly compressed. As those of ordinary skill in the 
art understand, data compression is commonly used to reduce the size of data files. The Analysis 
Module 20 may similarly utilize data compression techniques to reduce the size, or length, of 
segments. The Analysis Module 20, in addition, may identify similar segments and "insert" 
similar compression results without actually compressing each similar segment. Static 
"background" scenes in a video, for example, may not change for several seconds or even several 
minutes. Once the Analysis Module 20 recognizes a repetitive segment, the Analysis Module 20 
may substitute the data compression results of a similar, preceding segment. This ability to 
substitute, or "insert," compression results from a preceding segment allows the Analysis Module 
20 to reduce, or even eliminate, processing of redundant segments. The Analysis Module 20 
quickly substitutes compression results for similar segments, thus improving system and 
processor performance. 

[0028] The Analysis Module 20 may be used for data description. If a segment shares a similar 
characteristic with a previous segment, then the Analysis Module 20 may autonomously decide 
that the similar segments may be similarly described. That is, once a segment is identified, other 
segments, having the same characteristic, may be similarly identified. Similar segments, in fact, 
may be abbreviated or referenced using a common descriptor, designation, and/or formula. This 
similar characteristic would permit similar segments to be replaced with a simpler, and/or 
shorter, notation. Long segments, and/or complex segments, for example, could be replaced with 
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a short notation or with a shorter segment. If the actual segment is later required, the shorter 
notation (or shorter segment) may be replaced with the actual segment. The common descriptor, 
designation, formula, notation, and/or segment, representing similar segments, allows the 
Analysis Module 20 to reduce long and/or complicated data segments with shorter and simpler 
representations. 

[0029] The Analysis Module 20 may also be used for data prediction. If a segment shares a 
similar characteristic with a previous segment, then the Analysis Module 20 may autonomously 
predict that the similar segment should have similar processing. The Analysis Module 20, for 
example, could discard, or "skip," any processing requirement for a segment having one or more 
the similar characteristics to a preceding segment. The Analysis Module 20, instead, could 
simply duplicate the processing results of the preceding segment. These duplicate processing 
results could then be assembled, or "inserted," at the appropriate moment or at the appropriate 
location. This similar characteristic between the segments allows the Analysis Module 20 to 
conserve, and perhaps eliminate, redundant processing requirements for similar segments. 

[0030] The Analysis Module 20 may also be used for encryption of segments. Once a segment 
is encrypted, other segments with a similar characteristic may be similarly encrypted. That is, if a 
segment shares a similar characteristic with a previous segment, then the Analysis Module 20 
may autonomously encrypt the similar segment as the preceding segment. Once the Analysis 
Module 20 recognizes a repetitive segment, the Analysis Module 20 may substitute the 
encryption results of a preceding segment. The Analysis Module 20 allows the same, or similar, 
encryption results from a preceding segment to be substituted for a current segment. The 
Analysis Module 20 again reduces, or even eliminates, processing of redundant segments. The 
Analysis Module 20 quickly substitutes encryption results for similar segments, thus improving 
system and processor performance. 

[0031] Because there may be many similarities between segments, FIG. 3 shows a 
segmentation profile 28. The Analysis Module 20 may consult the segmentation profile 28 when 
processing segments with similar characteristics. The segmentation profile 28 stores rules that 
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define various actions when a similar characteristic is encountered. The segmentation profile 28 
is stored/maintained in a database 30 of segmentation profiles. The database 30 of segmentation 
profiles may be stored/maintained at any location, and/or on any device, within a 
communications/communications/computer network 32. The segmentation profile 28 could also 
be stored on the client communications device. FIG. 3, however, shows the database 30 of 
segmentation profiles operating within, or locally to, an application server 34. The database 30 
of segmentation profiles is stored within a system memory device of the application server 34. 

[0032] The Analysis Module 20 consults the segmentation profile 28. The segmentation 
profile 28 specifies how certain types of data and/or segments should be processed. The 
segmentation profile 28 may also specify how that data should be segmented. As the Analysis 
Module 20 segments data, the Analysis Module 20 consults the segmentation profile 28 for 
identified characteristics. If a segment contains a recognized characteristic, the Analysis Module 
20 applies the rules stored within the segmentation profile 28. As FIG. 9 shows, the 
segmentation profile 28 stores various characteristics and associated factors, rules, requirements, 
and/or objectives that determine how similar segments should be processed. These 
characteristics may include timing characteristics, structural characteristics, content 
characteristics, processing characteristics, routing characteristics, and any other characteristics 
desired. The segmentation profile 28, for example, may specify that the processing of repetitive 
MPEG segments be suspended and, instead, processing results from an earlier segment be used 
(those of ordinary skill in the art of programming and communications are assumed familiar with 
the "Moving Picture Experts Group" family of International Standards for coding audio-visual 
information in a digital compressed format, e.g., MPEG-1, MPEG-2 and MPEG-4). The 
segmentation profile 28 might specify that any XML segment having five percent (5%) or less 
pixel data change within two seconds be discarded to reduce processing times. The segmentation 
profile 28 might specify that 128-bit audio segments be "chopped" to suit the limited, reduced 
fidelity abilities of a client communications device. Video segments, too, might be 
chopped/compressed/resized to suit the display characteristics of a client communications device. 
The segmentation profile 28 would generally list each characteristic and provide a rule, 
requirement, or objective for each characteristic. As the Analysis Module 20 encounters each 
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characteristic, the Analysis Module 20 abides by the rule, requirement, or objective. If any 
segments then require subsequent processing service(s), the Analysis Module 20 disperses the 
segments 18 via a data network 36 and/or a communications network 38. 

[0033] FIG. 4 is a schematic illustrating another of the embodiments of this invention. FIG. 4 
shows that the segmentation profile 28 may specify how various segments and/or results are 
assembled. As this patent earlier mentioned, the Analysis Module 20 receives the results 24 of 
the subsequent processing services. The Analysis Module 20 may then aggregate/assemble the 
second data stream 26. The second data stream 26 includes at least one of i) the results 24 of the 
subsequent processing service and ii) an unprocessed, recursively segmented segment 40. The 
Analysis Module 20 may then communicate the second data stream 26 along the data network 36 
and/or the communications network 38 to another computer device and/or a client 
communications device. The second data stream 26 is preferably formatted such that the client 
communications device may view/execute/present the second data stream 26 with little or no 
regard for the original format of the first stream of data (shown as reference numeral 12 in FIG. 
1). The second data stream 26, in other words, has already been substantially formatted, 
transformed, processed, and/or manipulated to suit the processing, storage, and/or audio/display 
requirements of the computer device and/or the client communications device. 

[0034] FIG. 5 is a schematic illustrating another of the embodiments of this invention. FIG. 5 
shows an individual segment 18 containing historical routing information 42 and historical 
processing information 44. As each segment 18 travels, each segment 18 may accrue the 
historical routing information 42 and/or the historical processing information 44. The historical 
routing information 42 describes past destinations of the segment 18 as the segment travels via 
the network (such as the data network 36 and/or the communications network 38 shown in FIGS. 
3 and 4). This historical routing information 42 could resemble a "travel log" for the segment 18. 
As the segment 18 is dispersed for any subsequent processing service, the historical routing 
information 42 would be updated with the destination address (such as an Internet Protocol 
address) of the subsequent processing service. The historical routing information 42 could also 
contain the routing/network path for that subsequent processing service. Even if no subsequent 



14 



BellSouth Ref: BS030347 
EXPRESS MAIL #ER 705755444 US 

processing service is required, the historical routing information 42 could still be updated with 
any destination address and any routing/network path as the segment travels. The historical 
routing information 42, therefore, could contain any information that describes the routing of the 
segment 18 or the routing of the processing results for the segment 18. 

[0035] FIG. 5 also shows the historical processing information 44. The historical processing 
information 44 resembles a "processing log" for the segment 18. As the segment 18 travels via 
the network from destination to destination, the historical processing information 44 describes 
any processing that is performed upon the segment 18. The historical processing information 44 
could also describe each result obtained for each process; in other words, the historical 
processing information 44 could separately explain any processing performed on the segment and 
any processing performed on the results of that processing (the results are shown as reference 
numeral 24 in FIGS. 2 and 4). No matter how the segment 18 is processed (e.g., formatted, 
transformed, encrypted, scaled, compressed, or manipulated), the historical processing 
information 44 provides a log of that processing. As the segment 18 travels, and as the segment 
18 is processed, the Analysis Module 20 annotates the segment 18 with a history of its travels 
and processing. The historical routing information 42 and the historical processing information 
44 thus allows the Analysis Module 20 to inherently "mark-up" the segment 18 without 
assistance and with little or no oversight. 

[0036] FIG. 5 shows the historical routing information 42 and the historical processing 
information 44 contained within a header 46. This header 46 is preferably separately identifiable 
from the packets 16 of data contained within the segment 18. The header 46 may be a separate 
packet, or the header 46 may be a data field within the segment 18. The header 46 serves as an 
annotation area for the entire segment 18. As the segment travels, and as the segment 18 is 
processed, the historical routing information 42 and the historical processing information 44 
contained within the header 46 are updated. Although the segment 18 is shown with the header 
46 leading the packets 16 of data, the header 46 may be situated at any location within the 
segment 18. The historical routing information 42 and the historical processing information 44, 
too, need not be contained within the header 46. The historical routing information 42 and the 
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historical processing information 44 may be maintained within any portion, or at any location, of 
the segment 18. 

[0037] FIG. 6 is a schematic illustrating another of the embodiments of this invention. FIG. 6 
is similar to FIG. 4 and again shows the Analysis Module 20 assembling the second data stream 
26. Here, however, the Analysis Module 20 assembles the second data stream 26 using the 
historical routing information 42 and the historical processing information 44. The Analysis 
Module 20, as earlier mentioned, receives the results 24 of the subsequent processing services. 
The Analysis Module 20 may then aggregate/assemble the second data stream 26. The second 
data stream 26 includes at least one of i) the results 24 of the subsequent processing service and 
ii) the unprocessed, recursively segmented segment 40. The second data stream 26, however, 
may also include the historical routing information 42 and the historical processing information 
44. The Analysis Module 20 may then communicate the second data stream 26 along the data 
network 36 and/or the communications network 38 to another computer device and/or a client 
communications device. 

[0038] The Analysis Module 20 may employ a "self-assembly" strategy when assembling the 
second data stream 26. Because the Analysis Module 20 may identify recognizable 
characteristics of data, the Analysis Module 20 may use the same characteristics to autonomously 
assemble a requested stream of data. When, for example, a client communications device 
requests electronic data, the Analysis Module 20 can retrieve the requested electronic data and 
autonomously format that data to suit the client communications device. The Analysis Module 
20 may also use any recognized characteristic to correctly assemble the requested data into the 
proper/required sequence. Because the Analysis Module 20 disperses the segments 18 for 
subsequent processing services (as FIGS. 1 and 3 show), the results (shown as reference numeral 
24 in FIGS. 2 and 4) commonly randomly arrive in no particular order. The Analysis Module 20, 
then, must correctly assemble the second data stream 26 with the results 24, and with any 
unprocessed recursive segments 40, in a correct sequence or order. The Analysis Module 20, for 
example, could use chronological characteristics to determine the correct sequence or order of the 
second data stream 26. If the requested first data stream (shown as reference numeral 12 in FIG. 
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1) has a "first in, first out" arrangement, the Analysis Module 20 could arrange the second data 
stream 26 to chronologically correspond with the requested first data stream. The Analysis 
Module 20 could also use the historical routing information 42 and/or the historical processing 
information 44 to self-assemble the second data stream 26. The Analysis Module 20 could use 
the historical routing information 42 and the historical processing information 44 to inherently 
"mark-up" the segment 18 with assembly instructions. 

[0039] Because this invention utilizes recursive segmentation, this invention is particularly 
useful for structured streams of data. The technique of recursive segmentation, as described 
herein, lends itself to fast and efficient data compression, data description, and data prediction. 
As data content formats become more structured, this invention allows automated segmentation, 
automated processing, and automated assembly of streams of data. The Analysis Module 20 of 
this invention creates and assembles formatted data streams for a client communications device. 
The client communications device may then view/execute/present the formatted data stream 
(such as the second data stream shown in FIGS. 2 and 4-6) with little or no regard for the original 
format of the requested electronic data. The formatted, second data stream 26 has already been 
substantially formatted, transformed, processed, and/or manipulated to suit the processing, 
storage, and/or audio/display requirements of the client communications device. 

[0040] FIG. 7 is a flowchart illustrating a method of providing communications services. A 
request for data is received (Block 46). A query is communicated via a network for the requested 
data (Block 48). The requested data is received at a computer as a first data stream, and the first 
data stream is received as packets of data packetized according to a packet protocol (Block 50). 
The first data stream is recursively segmented into segments (Block 52), and at least one segment 
is dispersed via a network for a subsequent processing service (Block 54). A result of the 
processing service is received (Block 56) and aggregated into a second data stream (Block 58). 
The second data stream is then communicated via the network as the requested data (Block 60). 

[0041] FIGS. 8 and 8 are flowcharts illustrating one or more methods for providing 
communications services according to the embodiments of this invention. A request for an 
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assembled data stream is received (Block 62), and a query is communicated via a network for 
packets of data fulfilling the request (Block 64). The packets of data are received at a computer 
operating in a network (Block 66). The packets of data are packetized according to a packet 
protocol. If a segmentation profile is stored in memory (Block 68), then the packets of data are 
recursively segmented according to the segmentation profile (Block 70). The packets of data 
may be recursively segmented using a characteristic of one segment to describe another segment 
(Block 72). The packets of data may also be recursively segmented using a characteristic of a 
preceding segment to describe a current segment (Block 74). The packets of data may also be 
recursively segmented by mathematically describing a segment based upon a preceding segment 
(Block 76). 

[0042] The flowchart continues with FIG. 9. At least one of the segments is dispersed via the 
network for a subsequent processing service (Block 78). As the segment travels via the network, 
the segment may accrue historical routing information describing at least one destination of the 
segment (Block 80). As the segment is processed, the segment may accrue historical processing 
information describing at least one process performed on the segment (Block 82). A result of the 
subsequent processing service is received (Block 84). A data stream is then assembled (Block 
86), and the data stream includes at least one of i) the results of the subsequent processing 
service, ii) a recursively segmented segment, iii) the historical routing information, and iv) the 
historical processing information. The assembled data stream may be communicated to a client 
communications device (Block 88). 

[0043] The Analysis Module (shown as reference numeral 20 in FIGS. 1-6) may be physically 
embodied on or in a computer-readable medium. This computer-readable medium may include 
CD-ROM, DVD, tape, cassette, floppy disk, memory card, and large-capacity disk (such as 
IOMEGA®, ZIP®, JAZZ®, and other large-capacity memory products (IOMEGA®, ZIP®, and 
JAZZ® are registered trademarks of Iomega Corporation, 1821 W. Iomega Way, Roy, Utah 
84067, 801.332.1000, www.iomega.com). This computer-readable medium, or media, could be 
distributed to end-users, licensees, and assignees. These types of computer-readable media, and 
other types not mention here but considered within the scope of the present invention, allow the 
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Analysis Module to be easily disseminated. A computer program product for providing 
communications services includes the Analysis Module stored on the computer-readable 
medium. The Analysis Module receives data at a computer with the data received as packets of 
data packetized according to a packet protocol. The Analysis Module recursively segments the 
packets of data into segments according to a segmentation profile stored in memory. The 
Analysis Module disperses at least one of the segments via a network for a subsequent processing 
service. The Analysis Module receives results of the subsequent processing service and 
assembles a data stream, with the data stream including at least one of i) the results of the 
subsequent processing service and ii) a recursively segmented segment. 

[0044] The Analysis Module may also be physically embodied on or in any addressable {e.g., 
HTTP, I.E.E.E. 802.11, Wireless Application Protocol (WAP)) wireless device capable of 
presenting an IP address. Examples could include a computer, a wireless personal digital 
assistant (PDA), an Internet Protocol mobile phone, or a wireless pager. 

[0045] While the present invention has been described with respect to various features, aspects, 
and embodiments, those skilled and unskilled in the art will recognize the invention is not so 
limited. Other variations, modifications, and alternative embodiments may be made without 
departing from the spirit and scope of the present invention. 
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